Molecular cloning and characterization of 1-Cys and 2-Cys peroxiredoxins from the bumblebee Bombus ignitus.
We cloned and characterized two peroxiredoxins (Prxs), BiPrx1 (a 1-Cys Prx) and BiTPx1 (a 2-Cys Prx) from the bumblebee Bombus ignitus. The BiPrx1 gene consists of 5 exons, encoding 220 amino acid residues with one conserved cysteine residue. The BiTPx1 gene consists of three exons, encoding 195 amino acid residues with 2 conserved cysteine residues. Recombinant BiPrx1 (27 kDa) and BiTPx1 (25 kDa), expressed in baculovirus-infected insect Sf9 cells, reduced H2O2 in the presence of electrons donated by dithiothreitol. Unlike BiTPx1, however, BiPrx1 did not show reduction activity when thioredoxin was used as the electron donor. Both BiPrx1 and BiTPx1 protected super-coiled DNA from damage by metal-catalyzed oxidation (MCO) in vitro. Tissue distribution analyses showed the presence of BiPrx1 and BiTPx1 in the fat body, midgut, muscle and epidermis, but not in the hemolymph, suggesting that BiPrx1 and BiTPx1 are not secretable. When H2O2 was injected into B. ignitus bees, BiPrx1 and BiTPx1 transcripts were acutely up-regulated in the fat body tissues. We also demonstrated the regulation of BiPrx1 and BiTPx1 expression via reduction of transcript levels in the fat body with RNA interference (RNAi). Under H2O2 overload, the RNAi-induced BiPrx1 knock-down B. ignitus worker bees showed up-regulated expression of BiTPx1. Reciprocally, BiTPx1 RNAi knockdowns showed up-regulated BiPrx1 expression in the fat body. These results indicate that the loss of expression of BiPrx1 or BiTPx1 is compensated by the up-regulation of expression of the other peroxidase in response to H2O2 overload.